We demonstrate a technique for laser tuning based on a volume Bragg grating. A peak power of 4.7 W, a bandwidth <0.1 nm and a 1000-1050 nm tuning range is achieved in an Yb:KYW laser. Wavelength tuning of solid-state lasers is typically obtained by use of intra-cavity elements which introduce losses at undesired wavelengths, such as etalons, birefringent filters and prisms. The performance of these elements depends on the wavelength selectivity, i.e. the introduced losses at wavelengths close to the desired wavelength. For many elements there is also a free spectral range with which the low loss of the desired wavelength repeats itself regularly, while other elements cause the need for cavity realignment while tuning. In this paper we introduce the use of an intra-cavity tuning element based on a volume Bragg grating. This element has an excellent wavelength selectivity without any free spectral range limitation and no need for cavity realignment.
The Bragg-locked laser with the retroreflector design, cavity A, showed a spectral bandwidth of < 0.1 nm FWHM at maximum pump power. The wavelength of the laser could easily be continuously tuned by rotating the retroreflector. The tuning interval ranged from 1000 nm to 1050 nm at maximum pump power, with R 1 =HR, as illustrated in Fig. 2 . With an increased outcoupling for R 1 =85%, the upper bound dropped to 1043 nm. In both cases the output power dropped sharply below 1000 nm due to decreased reflectivity of the input coupler. With the Bragg grating at normal incidence, cavity B, the laser was locked to a wavelength of 1063.7 nm. The output power of 3 W shows that it would be possible to lock an Yb:KYW laser to any fixed wavelength between at least 1000 nm and 1070 nm. More specifically, all Nd 3+ wavelengths for the 4 F 3/2 → 4 I 11/2 transition can be reached. While the beam quality of P 1 and P 2 was rather poor, both P 3 (M 2 < 1.3) and cavity B (M 2 < 2) showed good beam qualities. By increasing the reflectivity of the Bragg grating, it should be possible to concentrate all the output power of cavity A into P 3 , thereby achieving a single output beam with good beam quality.
Future developments would include using the Bragg grating as input coupler, to replace the expensive dichroic mirror with an element with better wavelength selectivity. This could extend the tuning range to still lower wavelengths. It would also be interesting to perform intra-cavity frequency doubling of the locked laser.
